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Mohawk valley community college
Utica and Rome New york
COURSE OUTLINE
Mechanical Systems MT 139
4.0 Credit Hours
I. Course or Catalog Description:
MT139 Mechanical Systems							C-2 P-4 Cr-4
This course is a study of the basic mechanical components in a complex mechatronics system. Topics include basic functions and physical properties of mechanical components and the roles they play in the system such as materials, lubrication requirements and surface properties, as well as troubleshooting techniques and strategies used to identify, localize, and correct malfunctions. Concepts in systemic preventative maintenance and mechanical component safety are presented along with technical documentation such as data sheets and specifications of mechanical elements.
II. Corequisites:
ET111		Electrical Systems	
ET127		Modern Industrial Practice	
MA105	Technical Math 1

III. STUDENT LEARNING OUTCOMES:
Upon successful completion of the course, a student will be able to:
A. Describe the role of OSHA and the purpose of MSDS sheets.
B. Demonstrate the use of PPE and safe dress in working in the lab.
C. Describe the use of machine guarding and the LOTO procedure.
D. Demonstrate the proper and safe use of hand tools and measurement tools.
E. Identify and differentiate between threaded fasteners and select correct fastener types for applications.
F. Describe the six basic mechanical machines.
G. Demonstrate an understanding of the concept of friction.
H. Demonstrate an understanding of what troubleshooting is and will describe basic troubleshooting skills.
I. Be able to list troubleshooting aids and how they are used in locating problems in mechanical systems.
J. Define various industrial lubrication terms such as viscosity, flash point, pour point, inhibitors, and additives.
K. Describe shaft specifications and materials.
L. Describe the basic mechanical principles behind the need for bearings.
M. Calculate fits and clearances between shafts and bearings.
N. Select the correct bearing for a basic application based on load ratings, life, tolerances, speed, temperature, and lubrication.
O. Describe the differences and characteristics of plain bearings, rolling-element bearings, ball bearings, roller bearings, and needle bearings.
P. Demonstrate correct procedures for working with bearings.
Q. Describe the types of lubrication that different bearings require.
R. Identify different types of couplings and demonstrate an understanding of their use applications.
S. Demonstrate an understanding the types of shaft misalignment and alignment methods.
T. Use a straight edge, feeler gage, dial calipers, and/or laser alignment tools to align two shafts.
U. Describe what a mechanical power transmission system is and will give examples of different types of power transmission systems using couplings, clutches, belts, chains, gears, etc.
V. Demonstrate an understanding of how power flows through a mechanical system using belts, chains, or gears.
W. Demonstrate an understanding of the safety issues that are a part of working with belt, chain, and gear drive systems.
X. Recognize the components of belt, gear, and chain drive systems.
Y. Define common belt, gear, and chain drive terminology and types.
Z. Demonstrate an understanding of belt-numbering systems and chain types.
AA. Calculate shaft speed, sheave or gear ratio, and torque of a drive system.
AB. Demonstrate how to measure and adjust belt tension on a belt drive system and chain tension on chain drive system and perform troubleshooting on drive systems.
AC. Demonstrate an understanding of what preventive maintenance needs to occur on mechanical drive components to keep them running at optimal condition.
AD. Demonstrate an understanding of the advantages and disadvantages of belt, chain, and gear drive systems.
AE. Demonstrate an understanding of the safety issues that can arise when installing gaskets, seals, and packing.
AF. Explain the need for gaskets, seals, and packing.
AG. Distinguish between static and dynamic seals.
AH. Identify different types of gaskets and gasket materials and be able to select the correct gasket material for an application.
AI. Describe stuffing boxes – their purpose, their parts, their packing material, and             what to look for as signs of problems when installing new packing.
AJ. Explain what automatic or molded packing is and will describe the advantages of it.
AK. Describe what radial lip seals are and will understand the concept of installation for retention versus installation for exclusion.
AL. Describe what mechanical seals are, will explain the advantages of them, will describe internal versus external mounting, and will be able to classify them as balanced of unbalanced.
AM. Know what to look for when installing mechanical seals.
AN. Explain what labyrinth seals are and what their advantages are.
AO. Determine service factors for worm gear reducers using a table.
AP. Install and align a gear or belt drive system.
AQ. Analyze a gear drive for backlash and will adjust the system until it is in the allowable range.
AR. Describe the general procedures for preventive maintenance of gearboxes.
AS. Use roller chain numbering systems (sizing code) to identify chains.
AT. Describe types of chain drive sprockets and hub classes.
AU. Calculate torque, shaft speed, and speed ratios for chain drives install and align a chain drive system.
AV. Use tables based on horsepower and rpm to select chain size and required number of sprocket teeth for applications.
AW. Describe and demonstrate how to measure chain tension.
AX. Troubleshoot basic chain, gear, and belt drive system
AY. Demonstrate an understanding of what needs to be done to repair belt, chain, or gear drive systems.
AZ. Demonstrate an understanding of what preventive maintenance needs to occur on the mechanical chain drive components to keep them running at optimal condition.
BA. Demonstrate an understanding of the functions and properties of the gear drive system as a whole.
BB. Calculate shaft speed, torque, and gear ratios of a gear drive system.
BC. Demonstrate an understanding of the lubrication requirements of open gear             systems.

IV. DETAILED COURSE OUTLINE:
Topics				
	Lecture 1 GW Cpt 4 Maintenance Tools
	
	(1 period)

	Lecture 2 GW Cpt 5 Fasteners
	
	(1 period)

	Lecture 3 C Cpt 4 Lubrication
	
	(1 period)

	Lecture 4 GW Cpt 9 Power transmission
	
	(1 period)

	Lecture 5 C Cpt 3 Basic Principals of Mechanical 
	
	(1 period)

	Lecture 6 GW Cpt 9 Power transmission
	
	(1 period)

	Lecture 7 GW Cpt 10 Bearings, seals, lubrication
	
	(1 period)

	Lecture 8 GW Cpt 11 Shafts, Coupling Alignment
	
	(1 period)

	Lecture 9 GW Cpt 12 Belts Pullies, chains, etc.
	
	(1 period)

	Lecture 10 C Cpt 11 Print reading
	
	(1 period)

	Lecture 11 GW Cpt 8 Rigging
	
	(1 period)

	Lecture 12 GW Cpt 13 Conveyors
	
	(1 period)

	Lecture 13 GW Cpt 14 troubleshooting
	
	(1 period)

	Lecture 14 GW Cpt 15 Fluid power
	
	(1 period)





GW - Industrial Maintenance and Mechatronics
C    - Industrial Mechanics and Maintenance
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